Introduction.
The resolution of the heat conduction equation using approximate methods has received particular attention in recents years. This is partially due to the development in the expérimentât methods of measuring parameters such as the electrical resistivity p and the thermal conductivity À as functions of the temperature T [1, 2] . Knowing the exact variation of p and with temperature, one can determine the steady state temperature distribution by solving the following equation :
where q(r, T) is the rate of intemal heat production and r is the space parameter. This equation has been solved by various authors [3] [4] [5] [6] Here we solve equation 1 by assuming the heat production is due to the direct current that flows in a cylindrical conductor. The time dependent case will be considered in another paper. This problem has been solved by Hoffer [7] The solution of equation 5 satisfying these boundary conditions can be obtained as [7] where Jo(x) and J1(x) are Bessel functions of the first kind [8] . This result has also been obtained by Hoffer [7] by solving the transient case In figure 1 , we have plotted curve 1 corresponding to the temperature distribution T (r) as given by equation 19 using [7] Obviously the value of a' E obtained by using these parameters is so small (-0.010 9b) that one does not expect to find any significant deviation from the linear case where À = 03BB0. We have also plotted in the same figure curves Fig. 1. - The variation of the temperature as a function of r as given by (8) and (9) figure 2 choosing the same parameters as in figure 1 , except for 7 and e which are taken to be I = 2 000 [A] and e = 300 [W m-'K-11. This shows that the optimal linearization method which we have presented here can be used to solve the non-linear steady state heat conduction equation with a fairly high degree of accuracy.
It can be particularly useful when À depends strongly on temperature, i.e. when (x' is large. However, this method is not unique to the case of electrical conductors but can be generalized to other heat conducting systems.
Furthermore, one observes that the temperature is practically constant within the conductor, but it depends strongly on other parameters such as the electrical current I and the heat exchange parameter e. For the sake of simplicity, we investigate the effects of these parameters on the temperature at the centre Tm = T (r = 0), which is given by Table 1 . 2. - The coefficient e characterizing the rate of heat exchange in electrical equipment using air-flow at various speeds [9] . In figure 3 , we have plotted Tm as a function of the current I using the following parameters [7] , Curve Fig. 3 ). 
